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(54) PLATE TYPE HEAT PIPE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an easy-to-manufacture plate type heat pipe 
exhibiting excellent heat dissipation performance which can be formed easily as a thin 
film and on which an electronic circuit can be integrated. 

SOLUTION: A thin tube 15 is formed in a desired pattern by sticking an Si substrate 
1 1 having a groove 13 of desired pattern formed by anisotropic etching and another 
substrate and heat transporting fluid 21 is encapsulated in the thin tube 15. 



CLAIMS 



[Claim(s)] 

[Claim 1]A plate type heat pipewherein a small tube of a desired pattern is formed by 
pasting together a Si substrate in which a slot of a predetermined pattern was 
formedand another substrate. 

[Claim 2]The plate type heat pipe according to claim 1 in which a heat transport fluid 
is enclosed with said small tube. 

[Claim 3]The plate type heat pipe according to claim 1 or 2 in which said slot is 
formed of anisotropic etching of said Si substrate. 

[Claim 4]The plate type heat pipe according to claim 12or 3 in which a section of said 
slot makes the shape of V type. 

[Claim 5]The plate type heat pipe according to claim 12or 3 in which a section of said 
slot makes trapezoidal shape. 

[Claim 6]The plate type heat pipe according to any one of claims 1 to 5 to which said 
another substrate is a Si substrate and these Si substrates are joined by heat 



crimping. 

[Claim 7]The plate type heat pipe according to claim 6 to which a slot of a pattern of 
said request is formed also in said another Si substratethese slots are put 
togetherand Si substrates are joined by heat crimping. 

[Claim 8]The plate type heat pipe according to claim 6 to which a slot is not formed in 
said another Si substratebut these Si substrates are joined by heat crimping. 
[Claim 9]The plate type heat pipe according to any one of claims 1 to 5 to which said 
another substrate is a substrate which comprises material in which Si and anode 
joining are possibleand said Si substrate and another substrate are joined by an anode 
joining method. 

[Claim 10]Said another substrate with material which can form Si and an eutectic 
alloy. [ whether it is a ****** board and ] Or the plate type heat pipe according to 
any one of claims 1 to 5 joined when the surface of another substrate is covered with 
material which can form Si and an eutectic alloy and said Si substrate and another 
substrate form an eutectic alloy by an interface. 

[Claim 1 1]The plate type heat pipe according to any one of claims 1 to 5 in which the 

outermost surface of a Si substrate and another substrate in which said slot was 

formed is metaland solid state welding of the metal is carried out. 

[Claim 12]The plate type heat pipe according to any one of claims 1 to 5 to which a 

Si substrate and another substrate with which said slot was formed are joined by 

adhesives. 

[Claim 13]The plate type heat pipe according to any one of claims 1 to 12 in which 
two or more steps of small tubes are formed in laminating a two or more layers Si 
substrate in which said slot was formed. 

[Claim 14]The plate type heat pipe according to any one of claims 1 to 12 in which 
two or more steps of small tubes are formed by a slot being formed in both sides of 
said Si substrate. 

[Claim 15]The plate type heat pipe according to any one of claims 1 to 14 in which an 
electronic circuit is integrated by said Si substrate. 

[Claim 16]The plate type heat pipe according to any one of claims 1 to 15 in which 
said small tube consists of a closed loop type small tube. 

[Claim 17]The plate type heat pipe according to any one of claims 1 to 15 in which 
said small tube consists of a non-looping small tube which both ends opened. 
[Claim 18] A manufacturing method of a plate type heat pipe having a process of 
forming a slot of a predetermined pattern on a Si substrateand the process of pasting 
said Si substrate and another substrate together and forming a small tube of a 
desired pattern. 

[Claim 19]A manufacturing method of the plate type heat pipe according to claim 18 
which has the process of enclosing a heat transport fluid with said small tube. 
[Claim 20]A manufacturing method of the plate type heat pipe according to claim 18 



or 19 in which said slot is formed of anisotropic etching of said Si substrate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a plate type heat pipe which diffuses 
the heat from a heater element effectivelyand a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]In the semiconductor device carried in various 
equipmentsuch as a computerhigh-density circuit-ization is progressing increasingly 
by improvement in process technology in recent years. Thereforethe tendency which 
becomes larger also has generation of heat from a semiconductor deviceand it has 
been a technical technical problem with the important cooling. As a cooling method of 
a heater elementthe method of approaching a heater elementand arranging a radiation 
finor attaching and carrying out air cooling of the fan to apparatus and the method 
which has established the radiation mechanism called a heat pipe enoughand carries 
out it are knownfor example. 

[0003]A heat pipe connects between a hot section and low temperature parts 
thermally using the sealed pipe (the sectional shape may be circular or other forms 
may be sufficient as it) which enclosed the heat transport fluid (to namelyconductive- 
heat ****). The fluid warmed in the hot section evaporatesfrom a hot sectionmoves 
the inside of a pipe to a low temperature part quicklyand condenses it again in a low 
temperature part. The inside of a pipe is led to the condensed fluid by making a wick 
(heartwood) transmitted using gravity or capillarity to a hot section. Heat is moved to 
a low temperature part and heat is made to radiate from a hot section effectively by 
such an evaporation / condensation cycle. In this casealthough the effect of 
evaporation / condensation cycle is demonstrated in bottom heat mode (a hot section 
is below a low temperature part)at a top heat mode (a hot section is above a low 
temperature parOevaporation / condensation cycle cannot be usedwithout the ability 
of the condensed fluid to move effectivelyand there is a problem that performance 
fallsby a level heat mode (a hot section and a low temperature part are the levels). 
[0004] Even when there is no sufficient room for attaching a radiation fina fanetc. like 
a notebook PCthe plate type heat pipe is put in practical use so that heat can be 
radiated effectively. 

[0005]Drawing 11 (a) is a sectional view showing the structure of the exampleand 
drawing 1 1 (b) is the top view. In this figure1001 is the winding small tube heat pipeis 
airtightly inserted with the bulking agent 1007 and the spacer 1009 (1-4) by the flat 
metal plates 1003 and 1005and is being fixed. The small tube heat pipe 1001 forms 
the loopas shown in drawing 1 1 (b). 



The heat transport fluid is enclosed in it. 

Repeating evaporation and condensationit circulates through a fluid in vibration or the 
unspecified direction (a direction may also change the thing of the same structure 
according to service conditions (the posture of a small tube heat 
pipetemperatureetc.))and it conveys heat to shaft orientations (direction in which a 
pipe is extended). Herethe inside diameter of the small tube heat pipe 1001 is thin 
enough so that it can move in the inside of a loopblockaded with the surface tension 
of a heat transport fluid (the state where the heat transport fluid stuck that there is 
no crevice in the wall of the pipe 1001 and it has closed is pointed out). If the heat 
transport fluid blockades like the abovesince the fluid is pushed with steam pressure 
and is movableit can also use the top heat mode and level heat mode which cannot 
use gravity etc. The type which makes the circulating direction of a heat transport 
fluid one wayand performs heat transport by providing a check valve into a loopand 
the type which performs heat transport by vibration of the heat pipe shaft 
orientations of a fluid as non-loop structure without connecting the both ends of a 
heat pipe are also proposed. 

[0006]The type which constitutes a heat pipe from laminating the metal plate in which 

the striation was formedlike JP7-63487A is also proposed. 

[0007] 

[Problem(s) to be Solved by the Invention] Howeverthere are the following problems in 
the conventional plate type heat pipe. 

[0008]In order to improve the performance of a heat pipeit is necessary to raise the 
density of a pipei.e.a turn number. Howeverconventionallyit is common that the small 
tube comprises metal with an outer diameter of several millimetersand the maximum 
of a turn number will be decided from the limit of the curvature radius. In order to 
increase a turn number furthermoreit is necessary to make the wall of a pipe into 
multilayer structure butand the thickness of the wall of a heat pipe increases in this 
caseand it is unsuitable to a miniaturization. Since the thickness of the wall of a heat 
pipe is restricted with the path of a small tubethere is a limit in further thin film- 
ization. Having arranged the small tube made to move in a zigzag direction to the 
prescribed position in monotonousthe work to fix also had the problem that it was not 
easy and productivity was bad. 

[0009]Since it limits with the metal plate and an electronic circuit is not fixed here in 
the composition of JP7-63487Ait is unsuitable for integration of an electronic circuit. 
[0010]In view of such a technical problemthe purpose of this invention is excellent in 
heat dissipation natureand providing the manufacturing method of the plate type heat 
pipe which it is easyis possible also for integration of an electronic circuitand can 
produce easily the easy plate type heat pipe of production and such a plate type heat 
pipe has thin film-ization. 
[0011] 

[The means and operation which solve a technical problem] The small tube of the 



pattern of this request is formed because the plate type heat pipe of this invention 
for attaining the above-mentioned purpose pastes together the Si substrate in which 
the slot of the desired pattern was formedand another substrate. A heat transport 
fluid may be enclosed with said small tube. It is good to even perform the design that 
air passes along the inside of a small tube etc. without enclosing especially a heat 
transport fluid. A slot may be formed of anisotropic etching etc. and the sectional 
shape is a V character-like further. A process which makes a pipe from metal etc. and 
bends it by it being unnecessary and using a photolitho process etc. for a Si substrate. 
The high-density small tube of a desired pattern can be formed easilythe portion of a 
slot can be made transmitted in capillarity and a heat transport fluid can be moved 
along with a small tube furtherfor example. 

[001 2]It is as follows when an example explains. It explains using drawing 1 and 2. 
Drawing 1 is a sectional view of the plate type heat pipe by this inventiondrawing 2 (a) 
is a perspective view of a Si substrateand drawing 2 (b) is a plan of a plate type heat 
pipe. The small tube 15 is formed by laminating Si substrate 1 1-1 of two sheets which 
has the V character-like slot 13-1 and the surface where 13-2 was formed in the 
position which facesand 11-2. As for the heat transport fluid 21 the specified quantity 
is introduced in the small tube 15 from the loading slots 17 and 19. 
The loading slot is closed by resin. 

[0013]The small tube 15 is formed so that it may cross [ the low temperature part 27 
and by turns ] in which the hot section 25 in which heating elements (un- 
illustrating)such as an electronic circuitare providedand a heat sink (un-illustrating) 
are providedand inside of the small tube 15 is sealed with the steamy bubble 23 which 
the heat transport fluid 21 and it evaporated. Since it circulates through the fluid 21 
in vibration or the unspecified direction and it can convey heat to shaft orientations 
of the small tube 15repeating evaporation and condensationit is made to emit heat 
from a heating element efficiently. An inside diameter of the small tube 15 is thin 
enough so that it can move in inside of the small tube 15while the heat transport fluid 
21 had blockaded with the surface tension. 

By capillarityan acute-angle portion of a V groove can be made transmittedand a fluid 
can be moved. 

Thereforea top heat mode and a level heat mode can also be used. 
[0014]Since processing of a Si substrate can be performed by general photolitho and 
a wet etching processits productivity is high and a size of a small tube and a pattern 
can control it freely. Since the Si substrate can process a thickness of 100 to about 
several 100 micrometerseven if it laminatesit can constitute a plate type heat pipe of 
1 mm or less. 

[0015]Based on the above-mentioned basic constitutionthe following gestalten can 
more specifically be taken. It is a Si substrateand it is joined by heat crimping and 
these Si substrates deal also in said another substrate. In this waya small tube can be 



formed in an easy process. In this casea slot of a pattern of said request is formed 
also in said another Si substrateThese slots are put togetherSi substrates are joined 
by heat crimpinga slot is not formed in (an example of drawing 1 is it)and said another 
Si substratebut these Si substrates are joined by heat crimping. A slot of another 
predetermined pattern may be formed also in said another Si substratethese slots 
may be shiftedand Si substrates may be joined by heat crimping etc. 
[0016]Said another substrate is a substrate made with material in which Si and anode 
joining are possibleand a Si substrate in which said slot was formedand another 
substrate are joined by an anode joining methodand it gets. Also by thisa small tube 
can be formed in an easy process. 

[0017]Said another substrate is a substrate made with material which can form Si and 
an eutectic alloyor the surface of another substrate is covered with material which 
can form Si and an eutectic alloywhen a Si substrate in which said slot was 
formedand another substrate form an eutectic alloy by an interfaced is joinedand it 
gets. This can also form a small tube in an easy process. 

[0018]The outermost surface of a Si substrate and another substrate in which said 
slot was formed is metalsolid state welding of the metal is carried outand they get. 
This can also form a small tube in an easy process. 

[001 9] A Si substrate and another substrate with which said slot was formed may be 
joined by adhesives. This can also form a small tube in an easy process. 
[0020]Two or more steps of small tubes are formedand a Si substrate in which said 
slot was formed is sold at laminating two or more layers (see drawing 8 and the 
example of 9). Therebya plate type heat pipe which raised heat dissipation nature 
more is realizable. A small tube of multilayer structure can be formed in an easy 
process. 

[0021 ]Two or more steps of small tubes may be formed by a slot being formed in both 
sides of said Si substrate (see the example of drawing 7 ). This can also realize a plate 
type heat pipe which raised heat dissipation nature more. A small tube of multilayer 
structure can be formed in an easy process. 

[0022]An electronic circuit may be integrated by said Si substrate. Therebya plate 
type heat pipe provided with an electronic circuit is realizable. A heat dissipation 
disposition top of an electronic circuit becomes possible. 

[0023]Said small tube can consist of a non-looping small tube which a closed loop 
type small tube or both ends opened. In this waya heat transport fluid can be moved 
effectively. 

[0024]A manufacturing method of a plate type heat pipe of this invention for attaining 
the above-mentioned purpose has a process of forming a slot of a predetermined 
pattern by anisotropic etching etc. on a Si substrateand the process of pasting said Si 
substrate and another substrate together and forming a small tube of a desired 
pattern. It may have the process of enclosing a heat transport fluid with said small 
tube. 



[0025]A manufacturing method which can produce the above plate type heat pipes 

easily by this can be provided. 

[0026] 

[Embodiment of the Invention]Hereafteran embodiment of the invention is described 
using the example shown in the drawing. 

[0027](The 1st example) The 1st example by this invention is described using drawing 
1 and 2. Drawing 1 is a sectional view of the plate type heat pipe by the 1st 
exampleand it is the top view in which the perspective view of Si substrate 1 1 carried 
out drawing 2 (a)and the plate type heat pipe of this example carried out the partial 
fracture of drawing 2 (b). 

[0028]The manufacturing method of this example is explained. An etching mask (un- 
illustrating) is formed on Si substrate Hand as V groove 13 which has predetermined 
pattern shape by anisotropic etching is shown in drawing 2 (a)it forms. At this timethe 
etching mask is patterned in the <01 1> directions and the direction parallel to the <0- 
1 1> direction using Si substrate 1 1 which uses a field as the surfacefor example (100). 
And the slant face of V groove 13 can be made into a field (1 1 1) by using a potassium 
hydroxide solution as an etching reagent. In this casethe angle of the pars basilaris 
ossis occipitalis of V groove 13 will be 70.5 degrees. 

[0029]ThusV groove 13-1 Si substrate 11-1 of two sheets in which 13-2 was 
formedand 11-2 are pasted together. The lamination method was performed by 
heating to about 1200 **where a pressure is applied to 1 1 — 2Si substrate 11-1 of two 
sheetsand. 

[0030]Thenthe inside of V groove 13-1 and the small tube 15 formed by 13-2 is 
decompressed from one side of the loading slots 17 and 19and the heat transport 
fluid 21 is introduced from another side. And the loading slots 17 and 19 are closed by 
resinand a plate type heat pipe is formed. 

[0031]As the heat transport fluid 21 near temperature to make it holding to heater 
elementssuch as an electronic circuitor the fluid which has the boiling point in a 
temperature lower than it is desirable. For examplea chlorofluorocarbon alternative 
(HCFC123)acetonemethanolwateretc. can be used. 

[0032]What is necessary is just to set up suitably the thickness of Si substrate 1 land 
the width and the depth of V groove 13 according to the use. For exampleif V groove 
13 100 micrometers in width and 70 micrometers in depth is formed in a 200- 
micrometer pitch using 200-micrometer-thick Si substrate 11a plate type heat pipe 
with a provided with the five small tubes 15 per mm thickness of 400 micrometers is 
producible. Thusthin film-ization of a plate type heat pipe can be performed easily. 
[0033]Operation is explained. As shown in drawing 2 (a)the small tube 15 is formed so 
that it may cross [ the low temperature part 27 and by turns ] in which the hot 
section 25 in which heating elements (un-illustrating)such as an electronic circuitare 
providedand a heat sink (un-illustrating) are providedand the inside of the small tube 
15 is sealed with the steamy bubble 23 which the heat transport fluid 21 and it 



evaporated. Since it circulated in vibration or the unspecified direction and heat was 
conveyed to the shaft orientations of the small tube 15 while the fluid 21 repeated 
evaporation and condensationit became possible to make the heat from a heating 
element emit efficiently. The path of the small tube 15 is thin enough so that it can 
move in the inside of a loopwhile the heat transport fluid 21 had blockaded with the 
surface tension of the heat transport fluid 21. By capillaritythe acute-angle portion 
(pars basilaris ossis occipitalis) of V groove 13 can be made transmittedand the fluid 
21 can also be moved. Anywaythe heat transport fluid 21 can repeat evaporation / 
condensation cycle now effectively any heat modes. Thereforea top heat mode and a 
level heat mode can also be used. 

[0034]Although this example showed the example which established a looping small 
tube structureit may not be what was restricted to thisbut may be the small tube 
structure of non-looping which the loading slot 17 of the small tube 15 and the both 
ends of the 19 neighborhoods are connectedand has not become closed loop-like by 
drawing 3 (a) and (b) so that it may be shown. In this casethe heat transport fluid 21 
will vibrate to the shaft orientations of the small tube 15. 

[0035]As another adhesion method of a Si substratethe SiO 2 film may be beforehand 
formed in one of Si substrates 1 1 by thermal oxidationand the method of sticking this 
SiO 2 film and Si substrate 1 1 by heat crimping may be used. In this caseabout 800 ** 
of cooking temperature may be sufficient. It may paste up using adhesives as another 
adhesion method. In this casesince it is not necessary to make it an elevated 
temperaturea process becomes easier. 

[0036]Although V groove 13 was formed in both Si substrates 11 to stick in this 
exampleformation of a V groove may be only one of substrates. A slot may be 
established in both each substrateand these substrates may be pasted together so 
that at least a part of slot concerned may not lap. 

[0037](The 2nd example) The 2nd example by this invention is described using 
drawing 4. Drawing 4 is a sectional view of the plate type heat pipe by this example. 
[0038]Unlike the 1st exampleby suspending the anisotropic etching of a Si substrate 
on the waya section forms the slot 1 13-1 on the trapezoidal shapeand 113-2 on Si 
substrate 111-1 and 1 1 1 -2and this example is producing the small tube 1 1 5. A 
manufacturing method and operation are the same as that of the 1st example. 
[0039]In this exampleit is considering it as trapezoidal shapeand while becoming 
possible to thin-film-ize Si substrate 1 1 1 further compared with the 1st examplethe 
power applied to this structure distributes and there is an advantage of becoming 
what becomes strong and does not break easily structurally by the same (it does not 
concentrate on a slot) thickness. 

[0040](The 3rd example) The 3rd example by this invention is described using drawing 
5. Drawing 5 is a sectional view (before attachment) of the plate type heat pipe by 
this example. 

[0041] About processing of V groove 1 3 to Si substrate 1 lit is the same as that of the 



1st exampleand explanation is omitted. On the other handthe metal membrane 203 
which can form Si and an eutectic alloy on another substrate 201 which sticks Si 
substrate 1 1 is formed by vacuum evaporation. The metal membranes 203 are 
Aualuminumetc. Thenby carrying out heat crimping of the substrate 201 other than Si 
substrate 1 1 both are stuck and the small tube 215 is formed. For examplewhen Au is 
used as the metal membrane 203about 400 ** of cooking temperature may be 
sufficient. 

[0042]Although limitation in particular is not carried outit is more desirable for 
another substrate 201 to be material with sufficient thermal conductivity. For 
exampleSiAINsilicon on sapphireetc. are suitable. 

[0043]In this examplesince cooking temperature ends at low temperature compared 
with the 1st examplea process becomes easy. As another adhesion methodthe metal 
membrane may be formed also in the Si-substrate 1 1 sideand the method of sticking 
by pressurizing the metal membranes may be used. For exampleif both metal 
membranes are constituted from Auit can paste up using the solid state welding of 
Au(s). What is necessary is to form unevenness in the metal membrane of the 
bothand just to paste together so that the unevenness may gear like the gear in order 
to make it a firmer thing. 

[0044](The 4th example) The 4th example by this invention is described using drawing 

6. Drawing 6 is a sectional view of the plate type heat pipe by this example. 
[0045]This example is the same as that of the 1st example about processing of V 
groove 13 to Si substrate Hand explanation is omitted. As another substrate 301 
which sticks Si substrate 11the glass material in which Si and anode joining are 
possible is used. For examplewhat is necessary is just to use the Pyrex (registered 
trademark) glass of Corning 7059 grade. 

[0046]As an adhesion methodconnect the Si-substrate 1 1 side to the anodeconnect 
the another substrate 301 side to the negative polehold both the substrates 1 1 and 
301 and it heats at about 300 **and about [ 300V ] voltage is impressed and anode 
joining is performed. As a resultthe small tube 315 can be formed by V groove 13. In 
this examplesince what is necessary is just to process at low temperature compared 
with the 1st examplewhile a process becomes easythe further thin film-ization is also 
attained. 

[0047](The 5th example) The 5th example by this invention is described using drawing 

7. Drawing 7 is a sectional view of the plate type heat pipe by this example. 
[0048]V grooves 413 and 417 are formed in both sides of Si substrate 41 1. The 
processing method is the same as that of the 1st example. The small tubes 415 and 
419 are formed by carrying out anode joining of another substrates 421 and 423 in 
which anode joining is possible to Si substrate 411 to Si. A join means is as given in 
the 4th example. 

What is necessary is to connect the Si-substrate 41 1 side to the anodeand just to 
connect the another substrate 421 and 423 side to the negative pole. 



[0049]In this examplesince the density of the small tubes 415 and 419 is improving 
compared with the 1st exampleit becomes possible to raise radiation efficiency. It is 
easy to be natural even if it uses a method which was indicated in the example of the 
1 st to 3 as a method of sticking another substrate. 

[0050](The 6th example) The 6th example by this invention is described using drawing 

8. Drawing 8 is a sectional view of the plate type heat pipe by this example. 
[0051]V grooves 513 and 523 are formed in Si substrates 511 and 521 respectively. 
The processing method is the same as that of the 1st example. The small tubes 515 
and 525 are formed by carrying out anode joining of the another substrate 531 and Si 
substrates 511 and 521 in which anode joining is possible one by one to Si. A join 
means is as given in the 4th example. 

What is necessary is just to connect an electrode in the interface to joinso that the 
Si-substrate 511 and 521 side may become the anode and the another substrate 531 
side may become the negative pole. 

[0052]In this examplethe opening 533 is formed in the prescribed spot of another 
substrate 531 and it has structure with which the small tube 525 of the upper row and 
the small tube 515 of the lower berth were connected. Thereforesince the heat 
transport gestalt of connecting the upper row to a heat sink (low temperature 
part)andfor exampleconnecting the lower-berth side with heating elementssuch as an 
electronic circuit (hot section) is realizableflexibility spreads. Of coursesince the 
density of a small tube is improving by using multilayer structure compared with the 
1st exampleit becomes possible to raise radiation efficiency. 

[0053](The 7th example) The 7th example by this invention is described using drawing 

9. Drawing 9 is a sectional view of the plate type heat pipe by this example. 
[0054]V groove 613-1 is formed in Si substrate 611-1. The processing method is the 
same as that of the 1st example. The small tube 615-1 is formed by carrying out 
anode joining of the another substrate 601-1 and Si substrate 611-1 in which anode 
joining is possible to Si. Anode joining of another substrate 601 -2Si substrate 611-2 
in which V groove 613-2 was formedanother substrate 601~3and Si substrate 611-3 
in which V groove 613-3 was formed is carried out one by oneand the plate type heat 
pipe of 3 lamination is formed. A join means is as given in the 4th example. 

What is necessary is just to connect an electrode in the interface to joinso that the 
Si-substrate 61 1 side may become the anode and the another substrate 601 side may 
become the negative pole. 

In this examplesince the density of a small tube is improving by using multilayer 
structure compared with the 1st exampleit becomes possible to raise radiation 
efficiency. 

[0055](The 8th example) The 8th example by this invention is described using drawing 

10. Drawing 10 is a strabism sectional view of the plate type heat pipe by this 



example. 

[0056]Si substrate 71 1 in which the V groove was formed is stuck with another 
substrate 713and the small tube 715 is formed. The processing method is the same as 
that of the 1st to 4th example. The electronic circuit 717 is integrated by the surface 
of Si substrate 711. Production of the electronic circuit 717 is a general process. 
It is not special. 

[0057]As long as one process does not affect another side about formation of the V 
groove to Si substrate 71 land the turn of production of an electronic circuitthe point 
may be sufficient as whichever. 

[0058]According to this examplethe heat from the electronic circuit 717 can be made 
to emit effectively via the small tube 715. It cannot be overemphasized than the case 
(for exampleit joins together thermally with conductive-heat nature adhesives (for 
examplething which mixed powdersuch as aluminawith adhesives)) where this 
combines an electronic circuit chip thermally by a certain means on a heat pipe that it 
excels in a radiation characteristic. 
[0059] 

[Effect of the Invention]As explained aboveaccording to this inventionthe 
manufacturing method which is excellent in heat dissipation naturethin-film-izing can 
be easyand can realize the easy plate type heat pipe of productionand can produce 
such a plate type heat pipe easily can be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing the 1 st example of the plate type heat pipe 
by this invention. 

[Drawing 2] It is a figure explaining the structure of the 1st exampleand operation. 
[Drawing 3] It is a figure explaining the structure of the modification of the 1st 
example. 

[Drawing 4] It is a sectional view showing the 2nd example of the plate type heat pipe 
by this invention. 

[Drawing 5] It is a sectional view showing the 3rd example (before lamination) of the 
plate type heat pipe by this invention. 

[Drawing 6] It is a sectional view showing the 4th example of the plate type heat pipe 
by this invention. 

[Drawing 7] It is a sectional view showing the 5th example of the plate type heat pipe 
by this invention. 

[Drawing 8] It is a sectional view showing the 6th example of the plate type heat pipe 
by this invention. 



[Drawing 9] It is a sectional view showing the 7th example of the plate type heat pipe 
by this invention. 

[Drawing 10] It is a sectional view showing the 8th example of the plate type heat pipe 
by this invention. 

[Drawing 1 1] It is a figure showing the section and the upper surface of a conventional 
example. 

[Description of Notations] 

11111411511521611711 Si substrates 

1311 341 3and 417513523613 Slot 

15115215315415419and 515525615715 Small tube 

17 and 19 Loading slot 

21 Heat transport fluid 

23 Steamy bubble 

25 Hot section 

27 Low temperature part 

201 301 421 and 423531 601 71 3 Another substrate 

533 Opening 

203 Metal membrane 

717 Electronic circuit 



